The effect of refeeding after neonatal starvation on Purkinje cell dendritic growth in the rat.
Male rats, undernourished from birth until 30 days by restricting access to the lactating dam, were given ad libitum food supplies unitl 80 days. Body weight, whole brain weight and cerebellar remained significantly lower in these animals than in normally fed controls. Significant deficits in the area of the molecular and granular layers persisted at 80 days, although there was some recovery during the refeeding period. At the same time granule and Purkinje cell density declined, suggesting that the areal recovery was due to the expansion of the interneuronal matrix. Granule cell numbers remained unchanged between 30 and 80 days. Network analysis of Golgi-Cox preparations indicated a 28% decrease in overall size of the Purkinje cell dendritic networks, due primarily to a deficit in segment frequency which remained unchanged throughout the rehabilitation period. Segment length did, however, show some recovery; distal segments from 80-day experimental networks were significantly longer than those of 30-day undernourished animals. The results of the topological analysis suggested that dendritic remodelling had taken place during the rehabilitation period. The failure to observe a complete recovery in the size and morphology of the dendritic network may be explained in terms of recent suggestions that dendritic development is influenced both by the metabolism of the neurons themselves, and by the number and density of adjacent afferent axons. It is suggested that refeeding from 30 days leads to the recovery of Purkinje cell metabolism, but is unable to restore the parallel fiber deficit.